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Abstract  28 
 29 
Introduction: Facility-based HIV testing does not capture many adults and children who are 30 
at risk of HIV in South Africa. This underscores the need to provide targeted, age-appropriate 31 
HIV testing for children, adolescents and adults who are not accessing health facilities. While 32 
home based counseling and testing has been succesfully delivered in multiple settings, it also 33 
often fails to engage adolescents. To date, the full potential for testing entire families and 34 
linking them to treatment has not been evaluated.   35 
 36 
Methods: The steps to expand a successful home-based counseling and testing model to a 37 
family-based counseling and testing approach in a high HIV prevalence context in rural 38 
South Africa are described. The primary aim of this family-based model is to increase uptake 39 
of HIV testing and linkage to care for all family members, through promoting family 40 
cohesion and intergenerational communication, increasing HIV disclosure in the family, and 41 
improving antiretroviral treatment uptake, adherence and retention. We discuss the three-42 
phased research approach that led to the development of the family-based counseling and 43 
testing intervention.   44 
 45 
Results: The family-based intervention is designed with a maximum of five sessions, 46 
depending on the configuration of the family (young, mixed and older families). There is an 47 
optional additional session for high-risk or vulnerable family situations. These sessions 48 
encourage HIV testing of adults, children and adolescents and disclosure of HIV status. 49 
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Families with adolescents receive an intensive training session on intergenerational 50 
communication, identified as the key causal pathway to improve testing, linkage to care, 51 
disclosure and reduced stigma for this group. The rationale for the focus on intergenerational 52 
communication is described in relation to our formative work as well as previous literature, 53 
and potential challenges with pilot testing the intervention are explored.  54 
 55 
Conclusion: This paper maps the process for adapting a novel and largely successful home-56 
based counseling and testing intervention for use with families. Expanding the successful 57 
home-based counseling and testing model to capture children, adolescents and men could 58 
have significant impact if the pilot is successful and scaled-up. 59 
 60 
Keywords: home-based counseling and testing, family-based counseling and testing, HIV 61 
testing, adolescents, intergenerational communication, family-based intervention, disclosure 62 
63 
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1. Introduction 64 
 65 
1.1 Individual HIV counseling and testing models 66 
 67 
In many contexts, voluntary counseling and testing services are predominantly accessed at 68 
healthcare facilities (facility-based HIV testing). However, facility-based HIV testing does 69 
not reach many adults and children (under 18 years) who are at risk of HIV in South Africa 70 
(Hutchinson and Mahlalela 2006, Bwambale, Ssali et al. 2008, Chhagan, Kauchali et al. 71 
2011, Venkatesh, Madiba et al. 2011, Mills, Beyrer et al. (2012)). Most adult women test 72 
through antenatal or postnatal care but many women who are not of reproductive age, older 73 
people with high HIV prevalence (9.5%) (Wallrauch, Bärnighausen et al. 2010, Mutevedzi, 74 
Lessells et al. 2011, Negin, Nemser et al. 2012) and men are missed by facility-based 75 
approaches. Furthermore, the children of HIV-positive women are not routinely tested 76 
through prevention of mother-to-child transmission programs (Rollins, Mzolo et al. 2009). 77 
Despite high HIV prevalence, adolescent (defined by WHO as 10 to 19 years) (Children‟s 78 
Act No. 38 of 2005) rates of testing are particularly low within facilities (Ramirez-Avila, 79 
Nixon et al. 2012). These missed testing opportunities underscore the need to increase 80 
options to provide targeted, age-appropriate HIV testing for children and adolescents and to 81 
create opportunities for adults not accessing facility-based services to learn their serostatus.  82 
Home-based counseling and testing involves the delivery of HIV counseling and testing by 83 
lay counselors to adults in their homes. Studies in Uganda, Kenya, Malawi, and South Africa 84 
have demonstrated that home-based counseling and testing is a highly acceptable, and cost 85 
effective approach for large-scale delivery of HIV testing (Kimaiyo, Were et al. 2010, 86 
Molesworth, Ndhlovu et al. 2010, Tumwesigye, Wana et al. 2010, Naik, Tabana et al. 2012, 87 
Sabapathy, Van den Bergh et al. 2012) and reduces opportunity costs particularly for low 88 
income persons in rural and other under-resourced settings (Ganguli, Bassett et al. 2009, 89 
Sabapathy, Van den Bergh et al. 2012). Home-based counseling and testing has also been 90 
successful in reaching first-time testers such as couples and children (Menzies, Abang et al. 91 
2009). Increasingly, home-based counseling and testing approaches are effective in 92 
identifying and referring populations to HIV care and antiretroviral therapy (Tumwesigye, 93 
Wana et al. 2010, Van Rooyen, Barnabas et al. 2013, Barnabas, van Rooyen et al. 2014). Our 94 
team has developed and evaluated (van Rooyen, Phakathi et al. 2012) a novel approach of 95 
home-based counseling and testing plus point-of-care CD4 results testing and facilitated 96 
referrals to HIV care in rural KwaZulu-Natal and Uganda. The results showed high (96%) 97 
uptake of testing by adults, and equally high linkage to care – at 12 months, 97% of 98 
participants eligible for treatment had linked to care – and 76% of people who were eligible, 99 
initiated treatment at 12 months (Van Rooyen, Barnabas et al. 2013, Barnabas, van Rooyen et 100 
al. 2014).  101 
 102 
1.2 Family-based HIV counselling and testing  103 
 104 
While home-based counseling and testing has been successful in multiple African settings, 105 
very few models for testing entire families and linking them to treatment – the focus of this 106 
paper – have been developed or evaluated. A family-based counseling and testing approach 107 
has several potential benefits. Firstly, it has potential to increase testing and counseling of 108 
hard to reach groups including children, adolescents and adults missed through facility-based 109 
approaches. Secondly, it could efficiently link households to comprehensive HIV treatment, 110 
care and prevention services, in particular through use of point of care technology. Thirdly, 111 
and most importantly it provides an opportunity for facilitated disclosure of HIV serostatus to 112 
family members, including children. A review of literature on home-based counseling and 113 
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testing studies found that only one intervention included a group rather than individual pre-114 
test counseling session (Menzies, Abang et al. 2009); such group sessions could facilitate 115 
intra-family decision-making about HIV testing.  116 
 117 
1.3 Disclosure and linkage to HIV care and treatment in a family-based approach 118 
 119 
Despite the inclusion of children in some home-based counseling and testing  studies (Wolff, 120 
Nyanzi et al. 2005, Lugada, Levin et al. 2010, Tumwesigye, Wana et al. 2010, Vreeman, 121 
Nyandiko et al. 2010), little attention has focused on disclosure from parents to children. 122 
Children can be affected by living with HIV-infected adults. A recent meta-analysis of 123 
demographic and health survey data from 23 countries across sub-Saharan Africa (Short and 124 
Goldberg 2015) demonstrated that the number of children living in households with tested, 125 
HIV-infected adults exceeded 10%; in some countries this rate was as high as 36%. Most of 126 
these children are living with parents, often mothers, who are infected. Thus, the challenge 127 
and opportunity is to design effective family interventions to support HIV testing and 128 
disclosure which strengthens the family and supports health awareness and prevention 129 
amongst children and adolescents. 130 
 131 
While other groups have conducted home-based counseling and testing of entire households, 132 
only one intervention provided support for general disclosure (Tumwesigye, Wana et al. 133 
2010), although most encouraged couples testing which involved disclosure (Menzies, Abang 134 
et al. 2009, Molesworth, Ndhlovu et al. 2010, Mutale, Michelo et al. 2010, Tumwesigye, 135 
Wana et al. 2010, Vreeman, Nyandiko et al. 2010, Naik, Tabana et al. 2012, Fylkesnes, 136 
Sandøy et al. 2013). Our home-based counseling and testing studies showed that when 137 
offered, 95% of couples agreed to disclose their results to each other (Van Rooyen, Barnabas 138 
et al. 2013). Beyond the one study which facilitated family-wide testing, no home-based 139 
counseling and testing studies could be found that describe strategies for dealing with 140 
disclosure after HIV testing, including family-based follow-up, facilitated family discussions 141 
to share information or encourage disclosure, or provision of tools to assist families dealing 142 
with the implications of HIV and AIDS (Kimaiyo, Were et al. 2010, Vreeman, Nyandiko et 143 
al. 2010). Increased disclosure has been shown to have several benefits including improved 144 
social support and family cohesion (Hawk 2007); less stigma and secrecy (Qiao, Li et al. 145 
2013); improved parent-child relationships and lower emotional difficulties in HIV affected 146 
children (Murphy 2008); lowered maternal depression and anxiety in parental figures 147 
(Murphy, Armistead et al. 2011, Qiao, Li et al. 2013); and improved compliance with health 148 
care and response to treatment for adults living with HIV (Hawk 2007). Thus, a family-based 149 
counseling and testing approach could provide an opportunity to encourage disclosure within 150 
families, especially between parents and children and in particular, provide parents with the 151 
skills they require for disclosure to their children (Moodley, Myer et al. 2006, Oberdorfer, 152 
Puthanakit et al. 2006, Rwemisisi, Wolff et al. 2008, Rochat, Bland et al. 2011, Rochat, 153 
Mkwanazi et al. 2013).  154 
 155 
Early HIV testing, effective linkage to HIV care, and early antiretroviral therapy initiation 156 
have implications for prevention because in addition to reducing morbidity and mortality 157 
(Coetzee, Hildebrand et al. 2004, Wouters, Meulemans et al. 2007), they reduce 158 
infectiousness and therefore onward transmission of the virus (Cohen, Chen et al. 2011, 159 
Mills, Bakanda et al. 2011, Tanser, Bärnighausen et al. 2013). HIV care and treatment 160 
programs continue to utilize an individual, clinic-based approach that does not acknowledge 161 
that families are the first line in HIV prevention and the provision of support to HIV-positive 162 
family members.  Children who know their status adhere better to antiretroviral therapy and 163 
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are more likely to participate actively in health care (Lesch, Swartz et al. 2007). Similarly, 164 
adults with social support or a treatment supporter (person who helps a patient adhere to 165 
antiretroviral therapy) are more likely to adhere to treatment (Nachega, Knowlton et al. 2006, 166 
Goudge and Ngoma 2011). A review of family-based approaches to pediatric antiretroviral 167 
therapy has shown that the approach is very effective, with better treatment enrolment, 168 
adherence, retention and follow up (Leonard, Mabe et al. 2001). Parents, in-laws and other 169 
relatives have varying degrees of influence on decisions regarding HIV testing, disclosure, 170 
and drug treatment and adherence for children (Henderson, Worth et al. 2009) and young 171 
people.  Testing all family members enables the identification of multiple individuals 172 
potentially at risk (Rotheram-Borus, Flannery et al. 2005), and could contribute to greater 173 
social support, pill-taking and clinic visit adherence among HIV-positive family members on 174 
antiretroviral therapy, but also prevention awareness and risk reduction (Wolff, Nyanzi et al. 175 
2005, Ganguli, Bassett et al. 2009, Bateganya, Abdulwadud et al. 2010). 176 
 177 
A family-based counseling and testing approach could also address the structural factors that 178 
impact HIV transmission and infection, and provide a context for more effective and 179 
sustained prevention and support. Family-centered care refers to comprehensive, one-stop 180 
HIV prevention, care and treatment offered to the family. Family-centered services, including 181 
testing and linkage to care, has mostly occurred in prevention of mother-to-child transmission 182 
settings (Abrams, Myer et al. 2007, DeGennaro and Zeitz 2009, Lewis Kulzer, Penner et al. 183 
2012) and has increased case finding of women and children and uptake of treatment services 184 
(DeGennaro and Zeitz 2009). Family-based counseling and testing could build on the family-185 
centered prevention of mother-to-child transmission model by reducing the opportunity costs 186 
of seeking facility-based care, reducing the stigma and responsibility that clinic-identified 187 
HIV-positive family members may feel and encouraging a more family-focused and shared 188 
response to HIV and AIDS (Rotheram-Borus, Flannery et al. 2005, Richter, Sherr et al. 189 
2009).  190 
 191 
This paper outlines the process for adapting and expanding our successful home-based 192 
counseling and testing  model to develop a low-intensity, scalable, family-based intervention 193 
in a high HIV prevalence and risk context in South Africa.  194 
 195 
2.  Methods 196 
 197 
2.1 The research context 198 
 199 
The intervention will be piloted in the Laduma Community, Lower Mpumuza of the 200 
Msunduzi Municipality, Umgungundlovu District, KwaZulu-Natal, South Africa. The 201 
Laduma Community is a rural area within the Msunduzi Municipality which has a population 202 
of 618,536.  It is situated approximately 25km from Pietermaritzburg, the provincial capital 203 
of KwaZulu-Natal. The Msunduzi Municipality is characterized by high unemployment as 204 
illustrated by the provincial unemployment rate of 33% (Statistics South Africa 2012). This 205 
province also remains highly burdened by HIV with an overall prevalence of 16.9% among 206 
the general population, the highest of all South African provinces (Shisana, Rehle et al. 207 
2014). Across all age categories, i.e., children (2-14 years old: 4.4%), youth (15-24 years old: 208 
12%) and people of reproductive age (15-49 years old: 12%), KwaZulu-Natal has the highest 209 
prevalence of HIV in the country (Shisana, Rehle et al. 2014).  210 
 211 
Ethics approval for this study was obtained from the Human Sciences Research Council 212 
Research Ethics Committee (REC 10/20/11/13). All participants in the qualitative formative 213 
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phase provided written informed consent (or assent with guardian permission, in the case of 214 
persons below 18 years old). 215 
 216 
In this study we define children as between 0-11 years old, adolescents as 12-17 years old 217 
and adults as persons over 18 years old. These definitions align with the configurations of 218 
families (see Figure 3 below) and the South African legal framework which provides that 219 
children 12 years and older can independently consent to an HIV test (Strode, Slack et al. 220 
2010).  221 
 222 
2.2 Aims of the study 223 
 224 
The aim of this research, with funding from the National Institutes of Mental Health (1 R21 225 
MH103066-01) is to develop a family-based counseling and testing model that provides HIV 226 
testing, counseling and linkage to care and also supports all family members with disclosure, 227 
fosters inter-generational discussion about HIV, and increases support and health promotion 228 
among family members affected by HIV. The aims are three-fold:        229 
1. Develop a model for providing family-based counseling and testing through 230 
adaptation of our home-based counseling and testing model 231 
2. Pilot test the family-based counseling and testing model for feasibility and 232 
acceptability  233 
3. Assess the impact of family-based counseling and testing on testing and linkage to 234 
care, family disclosure and  cohesion, intergenerational communication and stigma 235 
and discrimination. 236 
 237 
 In this manuscript, we present the results of research objective one. 238 
 239 
3.  Results: The research approach 240 
 241 
The formative research undertaken to develop the family-based counseling and testing 242 
intervention took place in three phases, outlined in Figure 1.  243 
 244 
INSERT FIGURE 1 HERE 245 
 246 
Figure 1. Phases of intervention development 247 
 248 
The intervention development process was guided by a useful pragmatic framework for 249 
developing social interventions called the Six Steps in Quality Intervention Development (or 250 
6SQuID) model (Wight, Wimbush et al. 2015). This framework comprises six critical steps, 251 
namely: (1) defining and understanding the problem and its causes; (2) identifying which 252 
causal or contextual factors are malleable and have the greatest scope for change; (3) 253 
deciding how to bring about the change mechanism; (4) identifying how to deliver the change 254 
mechanism; (5) testing and adapting the intervention; and (6) collecting sufficient evidence of 255 
effectiveness to proceed to rigorous evaluation of the intervention.  256 
 257 
The approach taken in this research was not to develop a new intervention, but instead to 258 
augment a current successful home-based counseling and testing intervention to include 259 
families. During this phase we addressed steps 1-4 of the 6SQuID model through three key 260 
activities:  261 
1. A review of the current home-based counseling and testing  model, literature and 262 
formative research  263 
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2. Identification of a theory of change and modifiable factors 264 
3. Design of an integrated family-based counseling and testing intervention 265 
 266 
3.1. Phase 1: Review of existing home-based counseling and testing model, literature 267 
and formative research 268 
  269 
3.1.1. Review of current home-based counseling and testing model 270 
 271 
The home-based counseling and testing model starts with community mobilization to inform 272 
and prepare adult household members over 18 years old for the study. Counseling and HIV 273 
testing is then conducted by lay counselors or enrolled nurse assistants in the home. HIV 274 
seropositive persons receive point-of-care CD4 testing at the same visit and referrals to HIV 275 
care are made. Follow-up visits of HIV-infected persons are conducted quarterly to assess 276 
uptake of clinic visits and antiretroviral therapy initiation, and to provide counseling about 277 
HIV care and antiretroviral therapy adherence. If a couple participates, they are counseled 278 
and tested separately; facilitated disclosure is provided with their permission.  279 
 280 
Augmenting the current home-based counseling and testing model to include all family 281 
members (adults, adolescents and children) involved two related activities: 1) a systematic 282 
review of the literature on family-based interventions to inform the content, processes and 283 
development of suitable strategies for developing a family-based counseling and testing 284 
model and 2) formative research to explore the familial, socio-cultural and community factors 285 
that could impact the effective delivery of a family-based counseling and testing model 286 
 287 
3.1.2 Literature Review  288 
 289 
We conducted a systematic review of the existing intervention literature focusing on family-290 
based interventions in general, those that addressed HIV testing in families, including 291 
children and adolescents, and those that encouraged family disclosure and communication. 292 
Key search terms included families, sex/HIV, communication/intergenerational 293 
communication, and setting – as well as variations thereof. The Preferred Reporting Items for 294 
Systematic Reviews and Meta-Analyses (PRISMA) approach was used to guide the review. 295 
We searched online databases (ProQuest Central, Pubmed and EBSCO Host) and numerous 296 
additional databases and journals that were indexed within these. The search identified 297 
23,782 articles, after duplicates were removed. After a scan of titles and abstracts we retained 298 
186 articles, which were separated into primary and secondary papers. Primary papers (n=97) 299 
were included in the data extraction and the systematic review. Secondary papers were 300 
articles of interest that provided important context/background information for the study. 301 
Primary studies were coded according to pre-defined fields, including details of reference 302 
(title, author, year of publication), study characteristics, design, setting, outcomes, etc., which 303 
were summarized for the systematic review. To ensure consistency in coding, each article 304 
was independently coded and summarized by two researchers.  305 
 306 
3.1.3 Formative research  307 
 308 
Formative research is often used to inform the design and delivery of interventions. However, 309 
this critical process is rarely reported. Substantial formative work prior to implementing 310 
interventions has been recommended by McKleroy, Galbraith et al. (2006) and supported by 311 
others (Heeren, Jemmott III et al. 2012, Bogart, Skinner et al. 2013, Armistead, Cook et al. 312 
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2014). Data collection was undertaken between September and November 2014 to establish 313 
adults, children and adolescents needs, concerns and perspectives of the potential family-314 
based model. We conducted 40 in-depth interviews with 20 key informants and 20 315 
stakeholder representatives, as well as 12 focus group discussions with male and female 316 
adolescents between 13-18 years old (N=77). Participants were purposively sampled. 317 
Interviews and focus groups were audio-recorded, transcribed, translated and thematically 318 
analyzed (Braun and Clarke 2006) in multiple iterations by two researchers. 319 
  320 
3.2 Phase 2: Identification of a theory of change and modifiable factors 321 
 322 
Once the qualitative data and review outputs were available, the research team convened in a 323 
series of workshops to synthesize results from the systematic review and formative research 324 
to develop a conceptual framework and elucidate the theory of change for the family-based 325 
counseling and testing model. The involvement of community and implementation 326 
stakeholders in these workshops, recognized that intervention development is best 327 
approached through multidisciplinary stakeholder teams including researchers, practitioners, 328 
the affected population and policymakers (Wight, Wimbush et al. 2015).  329 
 330 
The first workshop focused on data review and presented the results of the qualitative 331 
research to the investigator group. The results are under review elsewhere (Gillespie et al., 332 
abstract submitted to International AIDS Society (IAS) Conference, 2016 Knight et al., 333 
abstract submitted to IAS 2016; Ngcobo et al., abstract submitted to IAS 2016). The results 334 
illustrated that a family-based approach was in principle highly acceptable, but that 335 
stakeholders expressed concerns regarding testing adolescents with their caregivers, 336 
intergenerational communication on subjects such as sex, sexuality and thus HIV. Parental 337 
figures expressed a lack of confidence, knowledge and skills in dealing with this issue with 338 
children and adolescents. The outcome of this workshop and review of the literature led to a 339 
decision to conduct a second workshop, facilitated by an expert consultant, to better define 340 
the theory of change for the intervention and to clarify which contextual factors were likely to 341 
have the greatest impact in reaching our study outcomes.  342 
 343 
This second workshop with a group of diverse stakeholders took place over two days and 344 
attempted to integrate the results from the literature review and the formative data in order to 345 
develop a clearer understanding of which causal or contextual factors had the potential to 346 
impact the family-based counseling and testing model outcomes, and which intervention 347 
activities would have the greatest scope for change. During these two workshops, steps 1-4 of 348 
the 6SQuID framework were addressed (Wight, Wimbush et al. 2015). The third and fourth 349 
workshops involved the investigators designing the model and refining intervention activities 350 
and tools.  351 
 352 
As illustrated in Figure 2 (see below) at these workshops, the main problem we identified was 353 
that families had weak support which led to poor HIV testing, linkage to care, and adherence 354 
to treatment. After clarifying the problem, we made efforts to understand its causes (the 355 
immediate and underlying influences). Several causal pathways were identified, namely, 356 
strength and self-reliance being intrinsic to masculinity, entrenched gender inequalities, 357 
poverty and unemployment, hierarchical relationships between generations, absent fathers, 358 
men‟s anxieties regarding exposing infidelity, poor communication skills between partners, 359 
poor intergenerational communication skills, and inability to discuss sex across generations 360 
(depicted on the left in fig. 2).  This critical step of representing diagrammatically the causal 361 
pathways leading to the problem was essential to carefully considering how best to intervene 362 
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to improve outcomes. These outcomes (depicted on the right in Fig. 2). included delayed 363 
testing (especially among adolescents and men), poor linkage to care, poor adherence, and 364 
stigma. Without intervention, these causal and contextual factors ultimately contribute to 365 
lower CD4 counts, greater progression to AIDS and worse treatment outcomes.  366 
 367 
INSERT FIGURE 2 HERE  368 
 369 
 Figure 2: Causal pathways perpetuating weak support within the family to test for HIV, link to care 370 
and support adherence  371 
 372 
As a next step, efforts were made to clarify which causal or contextual factors were 373 
modifiable through this intervention and would have the greatest scope for change. The 374 
different colors of the boxes on the left in Figure 1 represent different potential pathways to 375 
change. During this step, we carefully considered which of the various pathways would be 376 
most amenable to change, which changes would have the most effect, and who would be 377 
most affected by them.    378 
 379 
Three important modifiable causal and contextual factors were identified which could form 380 
the intervention target. These included hierarchical relationships between generations, 381 
inability to discuss sex across generations and poor communication skills across generations.  382 
The formative work and the literature review identified great value in parent-child 383 
communication in mitigating high-risk behavior (Bastien, Kajula et al. 2011). We recognized 384 
that adolescents are a key target population for HIV prevention interventions given their 385 
high-risk; in South Africa the incidence among adolescents was higher than for any other age 386 
category, at 1.49% (Shisana, Rehle et al. 2014).    387 
 388 
Our formative research, systematic review and the consultative workshop elucidated that 389 
intergenerational communication was the most modifiable causal pathway for this family-390 
based intervention and the one with the greatest potential direct impact on our research 391 
outcomes. Given the limited time-frames of this study, the team recognized that while 392 
“upstream” structural issues (such as gender inequalities and masculinity) and couple 393 
relationships were important distal factors that could impact family-based counseling and 394 
testing, these did not represent the most modifiable pathways for this intervention. Our team 395 
is also involved in conducting separate studies that directly address couples 396 
(1R02MH086346-01A) and male involvement in testing and treatment (1R01MH105534-397 
01A1).  398 
 399 
This family-based intervention will use a theory of change informed by a theoretical 400 
framework to effect change. 401 
 402 
 3.2.1 Theory of change 403 
 404 
Hierarchical relationships between generations, inability to discuss sex across generations 405 
and poor communication skills across generations were three important factors that could 406 
impact on the primary outcomes of this study that is improved uptake of HIV testing and 407 
linkage to care for all family members, improved discussion and disclosure of HIV status 408 
among families, improved family cohesion, and improved antiretroviral therapy adherence 409 
and retention. Our intervention aims to address these outcomes through changing 410 
participants‟ knowledge, perceptions of risks and benefits, awareness, social norms, skills, 411 
self-efficacy, and intentions regarding testing, treatment and disclosure. This will occur over 412 
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a series of sessions with families, through engaging them in counseling, information and 413 
support activities, many of which use modeling. The study will also identify a change agent 414 
in the family who could act as a catalyst for change by helping the family transform itself. 415 
The change agent will be identified in the first session and help the counselor lead 416 
discussions in the remainder of the sessions.  417 
 418 
In developing a family-based home-based counseling and testing model, we drew on Ewart‟s 419 
social action theory (SAT) (Ewart 1991). The approach has been used successfully in couples 420 
and family-based interventions addressing mental illness (Mellins, Brackis-Cott et al. 2008) 421 
and interventions to improve HIV medication adherence (Remien, Stirratt et al. 2005). SAT 422 
recognizes the interwoven relationship between the individual, family and community factors 423 
in determining uptake of interventions to promote self-protective behavior. Parent-child 424 
relationships may facilitate or impede disclosure and discussion about HIV and AIDS, 425 
provide helpful action plans or role models for communication and disclosure, and foster 426 
strategies for modifying „scripts‟ that keep HIV status as a family secret and impede 427 
disclosure. We hypothesize that where whole families are tested and opportunities for family 428 
discussions and HIV disclosure are encouraged, HIV testing and antiretroviral therapy uptake 429 
may be improved, leading to greater social support for HIV-positive individuals, improved 430 
adherence to antiretroviral therapy, and prevention awareness and risk reduction in the family 431 
(Ganguli, Bassett et al. 2009, Bateganya, Abdulwadud et al. 2010). 432 
 433 
3.3 Phase 3: Design of an integrated family-based counseling and testing 434 
Intervention 435 
 436 
The final step in this phase involved identifying how best to deliver the change mechanism 437 
through intervention design. Operationalizing the intervention was an iterative process that 438 
included results from the systematic review and formative research and refinement during the 439 
stakeholder conceptual workshop. Investigators drew on these prior steps in two intervention 440 
design workshops that focused on refining the family-based counseling and testing model, 441 
process, activities and tools.   442 
 443 
The intervention will be delivered by trained counselors/facilitators. Counselors and 444 
implementation staff were included in all aspects of the process drawing on their knowledge 445 
and experience to ensure the design of a feasible intervention that could work in this context. 446 
We also consulted with experts in child and adolescent development to produce and adapt 447 
tools and materials to test children, adolescents and adults for HIV to encourage disclosure 448 
and to improve intergenerational communication.    449 
 450 
The proposed family-based counseling and testing behavioral intervention consists of up to 451 
five sessions delivered within the household, plus an optional session for high-risk or 452 
vulnerable family situations (see Figure 3 below). The intervention is expected to cater to 453 
three configurations of families: (1) young families have adults and children where all 454 
resident children are 11 years or younger; (2) mixed families have adults and children where 455 
some children are 11 or younger and some are 12-17 years old (adolescents) and (3) older 456 
families comprising adults and adolescents (children 12-17 years) with no young children 457 
resident.  Steps on how the intervention will be approached with each type of family are 458 
described in detail below. 459 
 460 
 461 
 462 
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INSERT FIGURE 3 HERE 463 
 464 
Figure 3: Flowchart of the family-based counseling and testing intervention for different 465 
configurations of family 466 
 467 
3.3.1. Household entry and testing of adults  468 
 469 
On a first visit to the household, all families will receive an introduction to the study. This 470 
facilitator-led session will identify the family configuration (through various tools and 471 
activities), and identify and recruit the change agent(s) who will co-facilitate future sessions 472 
with the facilitator/counselor. There may be one change agent or a dyad who could take on 473 
the change agent role (e.g., parents, sisters, mother and grandmother). Change agent(s) will 474 
be selected based on pre-defined criteria, namely: they must be available for all sessions of 475 
the intervention; preferably older than 18 years; willing to be a change agent; able to facilitate 476 
training; and must have good relations within the family. Two sets of activities will be 477 
completed in this session. The Family Tree Activity (Rochat, Mkwanazi et al. 2013), will be a 478 
joint family activity used to identify all members of the family to assist in categorization of 479 
type of family (young, mixed, older), and to identity through discussions potential change 480 
agent(s). Participation in this activity may also foster a sense of family belonging. The Let’s 481 
Test Activity for all adult family members is co-facilitated by the counselor and the identified 482 
change agent. This session follows the joint family session and provides information about 483 
HIV risk behaviors and encourages HIV testing. The facilitator will then conduct individual 484 
or couples pre-test counseling in a private space, test family members who agreed to test, 485 
conduct detailed post-test counseling for the tested members and offer appropriate referrals. 486 
Family members will be encouraged to test as a group or as couples.  Formative data 487 
indicates that generally, respondents perceived the family-based counseling and testing 488 
approach as feasible and acceptable, and positively considered receiving the intervention at 489 
home instead of at healthcare facilities.  490 
 491 
A PIMA point-of-care CD4 test will be conducted for all HIV-positive adults to facilitate 492 
linkages to care. Adult family members who have tested will be counseled on their results 493 
and if necessary referred to local healthcare facilities. The benefits of disclosure and the 494 
importance of treatment and care will be emphasized in discussions, and adult family 495 
members will be encouraged to share their results with other adult family members. Our 496 
formative research identified some concern about inadvertent disclosure of HIV test results to 497 
family members and the community. The intervention is sensitive to this concern, and allows 498 
for multiple permutations in terms of disclosure (within couples or the larger family group, 499 
and at different time points). However, disclosure was also identified as a potential positive 500 
outcome of the intervention in that it may foster supportive family relationships and facilitate 501 
family cohesion.  502 
 503 
3.3.2 Change agent training   504 
 505 
This session is configured differently dependent on family composition. In younger and 506 
mixed families, this will involve training the change agent/s to co-facilitate the family health 507 
education and testing session with children. Change agents will be trained by 508 
counselors/facilitators on several activities or materials, namely, the body map, health 509 
promotion cards, and the Let’s Test poster for children (Rochat, Mkwanazi et al. 2013). The 510 
Let’s Test activity intends to provide age-appropriate health and illness information to young 511 
children in an engaging and informative way. It is a story telling aid that facilitates discussion 512 
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on health and illness between change agents/parents and their children. Health promotion 513 
cards aim to reinforce positive living messages. The activity is supported by a set of 20 514 
playing cards (10 pairs). The cards include images and health promotion messages. A second 515 
facilitator will test any adults who did not test during the first session and encourage 516 
disclosure among those who did not disclose.  517 
 518 
For older and mixed families (during sessions two and four respectively), change 519 
agents/parents will undergo training on intergenerational communication, the key change 520 
mechanism in the intervention for addressing issues with adolescents. Our formative research 521 
revealed that adolescents are open to communicating with their parents but that several 522 
barriers exist. Many adolescents discussed difficulty initiating conversations but parents also 523 
noted barriers to intergenerational communication such as cultural taboos about discussing 524 
sex. Through the formative work and stakeholder consultations, we recognized that a focus 525 
on intergenerational communication that would support parents/caregivers to develop general 526 
communication skills with adolescents in the household and equip them to deal with sensitive 527 
issues including HIV and disclosure would be the best causal pathway to effect change in the 528 
outcome measures.  529 
 530 
When designing the intergenerational communication session we incorporated common 531 
elements of successful intergenerational communication studies (Lightfoot and Milburn 532 
2012), including the Let’s Talk intervention which has been culturally adapted for South 533 
Africa (Bogart, Skinner et al. 2013) . The interactive 90-minute session addresses:  534 
1. Communication skills: The counselor will discuss various strategies to improve both the 535 
quality and quantity of communication with adolescents, including developing listening 536 
skills, such as open-ended questions, active/reflective listening, providing verbal support 537 
and non-judgmental responses and rephrasing. Change agents/parents will be provided 538 
with the opportunity to role-play some of these critical skills. 539 
2. Fostering positive relationships between parents and adolescents through identifying 540 
and positively reinforcing good behaviors. Vignettes will be used to help change agents 541 
identify examples of opportunities for positive reinforcement and offer an example of a 542 
positive parenting strategy. 543 
3. Talking about sensitive topics, including HIV: The counselor will describe strategies to 544 
discuss sensitive topics with adolescents, using role-plays and vignettes. This component 545 
aims to identify social norms, create awareness and provide parents with skills to 546 
communicate difficult issues.  547 
 548 
Homework activities tailored to different age-categories of adolescents are designed to allow 549 
parents the opportunity to implement what they have learnt with their adolescents outside of 550 
the training environment. Such homework exercises are supported by research evidence that 551 
indicates these activities can increase family communication about sexual issues and 552 
successfully delay sexual debut among early adolescents (Grossman, Frye et al. 2013).  553 
 554 
Finally, the change agent/parent will also be trained on how to encourage their adolescents to 555 
test for various health conditions including HIV, using The Let’s Test activity for adolescents.  556 
 557 
 558 
3.3.3 Testing of children and adolescents 559 
 560 
For young and mixed families, at the next session with the family, the change agent will lead 561 
a session on child health education and testing for all children 11 years and younger, co-562 
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facilitated by the counselor. Children will be tested for HIV with their parent‟s consent and 563 
their assent, according to the ethical-legal framework for HIV counseling and testing in South 564 
Africa (Strode, Slack et al. 2010). Children over five years old will receive point-of-care CD4 565 
testing and all HIV-positive children will be referred to local healthcare facilities for clinical 566 
assessment, care and treatment. If a child under five years old tests HIV-positive, the parent 567 
and child will be referred to the local healthcare facility for CD4 testing, clinical assessment 568 
care and treatment.  Information about the importance of antiretroviral therapy, accessing 569 
timely treatment and the value of social support will be provided to parents of all tested 570 
children. Disclosure of the child‟s HIV status and the process by which this may happen will 571 
be discussed with the parent/guardian and facilitated using the Disclosure Safety Hand 572 
activity (Rochat, Mkwanazi et al. 2013). Previous research has identified that one of the key 573 
barriers in disclosure to children is concern that they may disclose to others (Moodley, Myer 574 
et al. 2006, Rochat, Mkwanazi et al. (2013)). For this reason, this is an interactive activity for 575 
facilitated disclosure with children that encourages them to disclose to and have discussions 576 
about their (or their parent‟s/family member‟s) status with those trusted people specified on 577 
the hand only. The facilitator will train the change agent on the Disclosure Safety Hand.  578 
 579 
For mixed and older families, within two weeks of the intergenerational communication 580 
training of the change agent/parent, a health education session and HIV testing session for 581 
adolescents will be conducted. This Let’s Test session will be led by the parent/change agent 582 
and facilitator.  583 
 584 
Adolescents aged 12-17 years old are permitted to consent independently for HIV testing 585 
(Strode, Slack et al. 2010).  The session will emphasize adolescents‟ rights to privacy and 586 
confidentiality of the testing process and their test result, including any information that may 587 
emerge in counseling. However, the benefits of disclosure and the possibilities of family 588 
support will be discussed during the pre-test information session. Our family-based 589 
counseling and testing intervention strongly focuses on supporting disclosure within families, 590 
and facilitating open and accurate intergenerational communication on sex and HIV. 591 
Counseling and testing will be provided to all adolescents in the household as a group. Age-592 
appropriate pre-and post-test counseling messaging will be provided to adolescents in 593 
groupings of their preference (individually, pairs or groups), although they will be 594 
encouraged to test as a pair or group rather than individual for mutual support. Adolescents 595 
who are HIV-negative will be provided with age-appropriate risk reduction, and repeat 596 
testing counseling messages.  A PIMA point-of-care CD4 test will be conducted in the 597 
household in order to facilitate linkages to care. The benefits of disclosure and the importance 598 
of treatment and care will be emphasized.  599 
 600 
3.3.4 Follow up for high risk families 601 
 602 
The final session is an optional session for high risk situations available to all three family 603 
configurations. High risk targets will include any households with HIV-positive children aged 604 
0-11 years old; HIV-positive adolescents where disclosure is an issue; individuals with 605 
suicidal ideation or a crisis as a result of testing situation; and households where there are 606 
other important risks such as conflict, domestic violence, substance abuse, serious mental 607 
health issues, among others.  608 
 609 
Where a child has tested HIV-positive on previous visits, we will use this session to ensure 610 
that all referrals for follow-up health care, treatment and support were addressed. If referrals 611 
have not been taken up, we will explore the reasons for this, and provide strategies and 612 
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support for how this could be addressed. We will also provide additional communication 613 
skills to the parent/caregiver on how to observe and engage with the emotions and feelings of 614 
the HIV-positive child.  615 
In the case of adolescents who test HIV-positive and have not disclosed their status, this 616 
follow-up session will provide an additional opportunity for adolescents and 617 
parents/caregivers to discuss any barriers that may be preventing them from doing so. Staff 618 
will address this through facilitated discussions between generations, reinforcing some of the 619 
positive parent communication skills addressed in previous sessions. Parents/caregivers will 620 
be encouraged to take the lead in addressing these issues. Follow-up education and support 621 
on the benefits of disclosure, treatment and adherence will be provided to children and 622 
adolescents.  623 
This follow-up session also allows us to make a final assessment of family needs and 624 
necessary referrals to appropriate services. As we work with households, we may encounter 625 
families who may be living in extreme poverty with low food security, or where children are 626 
not schooling or we may identify medical needs in children. In all these instances, depending 627 
on the issues, referral will be made to local primary health care clinic, education and social 628 
welfare groups, non-governmental and community-based groups working in study 629 
communities and with whom we have referral networks.  630 
Over and above these situations, we may also encounter a range of risk situations in these 631 
families. These may include relationship problems/conflicts, domestic violence, feelings of 632 
hopelessness and suicidal thoughts without serious intent or plans as well as serious mental 633 
health concerns. We will have mechanisms to promptly identify and respond to these through 634 
our fieldwork, and appropriate referrals through our networks described above will be made. 635 
Management of severe mental health issues and suicide ideation will include referrals to a 636 
psychiatric nurse, clinical psychologist or psychiatrist.  As with previous studies, we keep 637 
careful documentation of all referrals and any adverse events and report them annually at IRB 638 
recertification. 639 
 640 
4. Discussion 641 
 642 
This paper described the three phases of intervention development, and detailed the various 643 
components of the family-based counseling and testing intervention. We end with a 644 
discussion of a few issues that may be challenging as we implement the intervention.   645 
 646 
This intervention aims to test all family members for HIV, encourage disclosure, and 647 
facilitate linkage to care. In the main, these aims are associated with positive outcomes, such 648 
as improved prevention, care and treatment, and better social support from friends and 649 
families. However, some studies have documented potential negative consequences of HIV 650 
testing and disclosure. In relation to children younger than 11 years old, key concerns may 651 
include that children are too young, they may endure negative emotional consequences as a 652 
result of disclosure of their own or their parents‟ HIV status, and they may inadevertently or 653 
otherwise disclose to others outside the family (Moodley, Myer et al. 2006, Rochat, 654 
Mkwanazi et al. (2013), Vreeman, Gramelspacher et al. 2013). With adults, disclosure of a 655 
positive HIV status may also result in disruptions to relationships with families and 656 
communities, social isolation and ostracism, abuse, violence, divorce, and rejection 657 
(Obermeyer, Baijal et al. (2011). In cases where facilitators identify the potential for negative 658 
consequences, an additional session (for high-risk) situations will be conducted.   659 
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 660 
The key to unlocking this intervention rests on communication between adults in the 661 
household and adolescents. A primary challenge with this is that many of the communities 662 
targeted for HIV prevention interventions, including ours, are influenced by traditional mores 663 
and values which view sex as a taboo subject that should not be openly discussed (Ndinda, 664 
Uzodike et al. 2011, Kuo, Atujuna et al. 2016). Previous research in a South African rural 665 
Zulu community revealed that discussions about sex between younger and older people are 666 
largely forbidden, and that when it does occur, such discussion is obscured by the use of 667 
polite language, euphemisms, and gestures (Ndinda, Uzodike et al. 2011). A qualitative study 668 
with parents and adolescents in Cape Town also found taboos challenged family interactions 669 
about sex (Kuo, Atujuna et al. 2016). Further, an absence of parent-adolescent 670 
communication about sex reinforced taboos about discussing sex (Ndinda, Uzodike et al. 671 
2011, Kuo, Atujuna et al. 2016).  672 
 673 
In such contexts, sex is traditionally only discussed with adolescents when they reach puberty 674 
or in preparation for marriage, as rites of passage by an extended family member of the same 675 
gender, rather than from parents or caregivers (Ndinda, Uzodike et al. 2011, Njue, Voeten et 676 
al. 2011, Namisi, Aarø et al. 2015). However, these traditions have largely disintegrated, 677 
leaving an important gap in terms of the sex education of youth (Ndinda, Uzodike et al. 2011, 678 
Njue, Voeten et al. 2011). Nevertheless researchers in India, which is characterized by similar 679 
conservative cultural mores regarding adolescent sex, found that parents were open to 680 
discussions with their children, and that training may help mitigate some of the discomfort in 681 
discussing sensitive issues (Soletti, Guilamo-Ramos et al. 2009). This is also supported by 682 
evidence from our formative research with adults. This suggests that cultural prohibitions are 683 
not unchangeable and may be addressed through appropriately designed interventions that 684 
promote open and clear communication about sensitive issues, including HIV and AIDS 685 
(Soletti, Guilamo-Ramos et al. 2009). Our intergenerational session emphasizes parents‟ 686 
critical role in informing their adolescents about sex including about their perspectives and 687 
values. Resonating with our formative research which found that adolescents are receptive to 688 
communication with their parents, research also indicates that adolescents want to discuss sex 689 
with their parents but that parents need improved communication skills (Bouris, Guilamo-690 
Ramos et al. 2010, Edwards, Reis et al. 2013).  691 
 692 
In contrast to this conservative socio-cultural milieu, South Africa has a progressive legal 693 
framework which enables adolescents 12-17 years old to access a range of sexual and 694 
reproductive health services including contraceptives, treatment for sexually transmitted 695 
infections and testing for HIV (Bhamjee, Essack et al. 2016). Related to their right to 696 
independently consent to various health services, adolescents have a right to privacy of their 697 
test results (Strode and Slack 2013). However, this right to privacy is limited by mandatory 698 
reporting obligations, which require that all sexual offences against a child must be reported 699 
(Strode and Slack 2013). These legal provisions serve as both barriers and facilitators to the 700 
implementation of the family-based counseling and testing intervention.  701 
 702 
Since HIV testing and disclosure occur as part of a research study, all children below 18 703 
years old require parental consent to participate (Strode, Slack et al. 2010). As such parents or 704 
guardians who provide consent for their children‟s participation in the study, may reasonably 705 
expect to be informed of their child‟s personal health information (Strode, Slack et al. 2010). 706 
However, the South African legal framework provides that adolescents 12-17 years old have 707 
the right to privacy regarding certain therapeutic health interventions that form part of the 708 
HIV-prevention study, and therefore researchers cannot disclose such information to 709 
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parents/guardians (Strode and Slack 2013). These limits are spelled out in the parental 710 
informed consent forms for children‟s participation in this study. However, given that a 711 
central aim of the study is disclosure of HIV test results, trained counselors will provide 712 
support, including practice and feedback through role-playing, and encouragement to 713 
adolescents to disclose their HIV status to a family member or trusted adult.  714 
 715 
On the other hand, adolescents who are engaged in behaviors that make them vulnerable to 716 
HIV infection may be reluctant to discuss these behaviors with their parents and may have 717 
legitimate concerns regarding negative reactions from their parents. Therefore protecting 718 
adolescent rights to privacy may encourage them to test for HIV, but create challenges for 719 
disclosure.  720 
 721 
A further limit to adolescents‟ privacy rights is the requirement for mandatory reporting of all 722 
sexual offences committed against children, including consensual sexual activity (Department 723 
of Justice 2007). However, recent amendments to the Sexual Offences Act, which 724 
decriminalize underage consensual sex, narrows this limit to privacy by restricting the 725 
offences which need to be reported. The impact on adolescents in this study, is that their 726 
privacy will be limited only in circumstances where, “the activity was non-consensual; the 727 
younger participant was 12 - 15 years old and the older participant 16 – 17 years, and the age 728 
difference between them was more than 2 years at the time of the act; and the younger 729 
participant was 12 - 15 years old and their partner was an adult” (Bhamjee, Essack et al. 730 
2016). Such limits to confidentiality will be spelled out to parents and adolescents during the 731 
informed consent process.  732 
 733 
5. Conclusion 734 
 735 
Expanding our successful home-based counseling and testing model to  a comprehensive 736 
family-based model could have significant impact in our high HIV prevalence context. 737 
Testing families could increase the identification of HIV-positive children before they 738 
become sick enabling early linkage to care and for them to gain larger and longer benefits 739 
from antiretroviral therapy. HIV testing of all family members, disclosure, and linkage to care 740 
are critical to ensuring that infected family members are enrolled into care timeously in order 741 
to achieve positive treatment outcomes (Rosen and Fox 2011, Barnabas, van Rooyen et al. 742 
2014). Our approach treats the family as a social environment (not just a location for service 743 
delivery), through which HIV prevention, treatment, adherence and support could be 744 
achieved (Bateganya, Abdulwadud et al. 2010). Our intervention targets families, and 745 
includes components to improve uptake of testing among children and adolescents, facilitates 746 
HIV disclosure and support among families, and encourage intergenerational communication, 747 
including regarding sexual risks for HIV. We address the complexities of HIV disclosure and 748 
communication between family members through the provision of various tools and 749 
strategies (Kimaiyo, Were et al. 2010, Vreeman, Nyandiko et al. 2010).  750 
 751 
In the next phase of the study, we plan to address study Aims 2 and 3, which align with Steps 752 
5 of the 6SQuID the model – testing and refining the intervention - and Step 6 - collecting 753 
sufficient evidence of effectiveness to proceed to rigorous evaluation. In this next phase, the 754 
intervention will be piloted with 50 families, using a combination of quantitative and 755 
qualitative methods to evaluate the feasibility and acceptability of the model (Aims 2 and 3). 756 
This Phase will also help identify any further unanticipated implementation challenges. 757 
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